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[57] ABSTRACT

In a process for cooling hot rolled metal plates (16) and
strips, especially such of aluminium or an aluminium alloy,
a hot rolled strip (12) is cut to plates (16) immediately after
it emerges from a rolling mill (10). Inmediately after the
cutting to length, the plates (16) pass through a cooling
station (20) where they are jetted directly with water from
flat stream nozzles (52). The water stream (W) emerging
from the flat stream nozzles (52) form essentially a plane (E)
which is directed at the plate surface (32). Immediately after
it leaves the flat stream nozzle (52), the water stream (W) is
periodically deflected by means of streams (A, B) of air or
water 1n such a manner that the water stream (W) striking the
plate surface (32) performs a wiping action.

11 Claims, 5§ Drawing Sheets
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PROCESS AND DEVICE FOR COOLING
HEATED METAL PLATES AND STRIPS

BACKGROUND OF THE INVENTION

The invention relates to a process and a device for cooling

“hot rolled metal plates and strips, especially such of alu-
minium or an aluminium alloy in which a hot rolled strip is

cut to plates or strips after it emerges from a rolling mill.

As it leaves a hot-rolling mill, a hot-rolled strip is nor-
mally at a temperature of approximately 300° to 500° C. In
order to manufacture plates out of this, the hot-rolled strip is
cut immediately after it leaves the hot-rolling mill. As there
is no suitable seal-proof material for suction pads that can be
employed at temperatures above 300° C., the hot plates have
to be removed from the hot line by means of grappling tools
which enable the plates to be stacked. This handling of the
plates is labour intensive and undesirable marks from the

grappling tools may remain on the surface of the plates.
Rapid cooling of the plates could in principle be achieved by
means of the rolling emulsion during a series of roll-passes
without any reduction in thickness. The large differences in
temperature this would produce in the hot-rolled strip

would, however, lead to unacceptable deviations in flatness
of the plates.

If a hot-rolled strip is to be rolled further, it is often also
advantageous to cool the strip as it is introduced into the
tandem mill of a finishing line or in a reversing stand. It is,

however, important that no deviations in flatness are pro-
duced as a result of this form of cooling.

Known from the European patent EP-A-343 103 is a
process for cooling extruded sections and rolled strip, by
means of which water mist is created for cooling purposes.
Because of the small amount of heat transfer, however, this
process 1s not suitable for rapid in-line cooling of hot rolled
plate thicker than about 5 mm. This previously known
method of cooling with spray nozzles is described in EP-A-0
429 394 for cooling cast metal strands.

Described in EP-A-0587 607 is an in-line method for
cooling sections emerging from an extrusion press, whereby
the spray nozzles described in EP-A-0343 103 are
employed, built in as modules.

In view of the above, the object of the present invention
is to provide a process and a device of the kind described at
the start, by means of which plates and strips can be cooled
in a controlled manner and as fast as possible to a tempera-
ture of about 250° C. at maximum, without deviations in
flatness occurring in the plates.

SUMMARY OF THE INVENTION

That objective is achieved by way of the invention in that
the plates or strips, immediately after cutting, continuously
pass through a cooling station in which they are jetted
directly with water from flat stream nozzles, the water jet
from the flat stream nozzles forming an essentially plane
directed at the surface of the plates or strips and, immedi-
ately after leaving the flat stream nozzle, the water jet is
periodically diverted by means of air or water jets in such a
manner that the stream of water striking the surface of the
plates or strips makes a wiping movement.

The use flat stream nozzles according to the invention
results in a narrow impingement area with high heat transfer
where the water jet strikes the surface of the plate or strip.
This local, high heat transfer along with the wiping action
leads to uniform removal of heat. The in-line cooling of the
plates or strips to a temperature less than 300° C. leads to a
considerable increase in production. Furthermore, after they

have passed through the cooling station, the plates can be
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removed from the rolling line and stacked using conven-
tional vacuum systems.

To achieve the said wiping action, the water jet emerging
from the flat stream nozzle is tilted preferably over an angle
in a range of 30° to 120°.

The distance between the outlet in the flat stream nozzle
and the surface of the plate or strip is preferably set at
approximately 100 to 200 mm.

The area of impingement of the water jet on the surface
of the plates or strips is preferably 5 to 10 mm in width, the

length to breadth ratio lying between 5:1 and 100:1.

A suitable frequency for the wiping action according to
the invention lies between about 0.1 and 20 Hz. Preferred is
a wiping action at a frequency of about 0.5 to 2 Hz.

In a preferred device for carrying out the process accord-
ing to the invention employing flat stream nozzles, the said
nozzles are arranged on nozzle beams running in the direc-
tion of movement of the plates or strips. The nozzle beams
preferably comprise a longitudinal water channel and two
longitudinal air channels; the water channel feature short
channels branching off to the nozzles and the air channels
terminate in air gaps directed at the nozzle outlets.

The nozzle beams may be divided into modules that can
be supplied separately with water, or be made up of such
modules. A preferred design of the device according to the
invention is such that the nozzle beams or modules exhibit

a—preferably extruded—main body into which the fiat
stream nozzles are mounted in such a manner that they can
be exchanged. Mounted on the main body are covers that
together with the main body preferably form air chambers

and feature an air gap directed at the nozzle outlets and the
air chambers are connected to the air channels via connect-
ing channels.

Further advantages, features and details of the invention

are revealed in the following description of preferred exem-
plified embodiments and with the aid of the drawing; this
shows schematically in:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a an overview of a hot rolling mill with cooling
station downstream of the roll stand;

FIG. 1b a part of a finishing line with a cooling station;

FIG. 2 a cross-section through the cooling station shown
in FIG. 1a;

FIG. 3 an inclined view off a module of a nozzle beam;

FIG. 4 a view of a module counter to the direction of the
stream:

FIG. § a section through FIG. 4 along line I—1I;

FIG. 6 the air pressure in a first air channel as a function
of time;

FIG. 7 the air pressure in a second channel as a function
of time.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

As shown in FIG. 1a, a hot rolled strip 12 emerges from
a hot rolling mill 10, is cut to length by means of shears or
a saw 14 to plates 16 and transported in direction x along a
track 18 through a cooling station 20. The plates 16 cooled

in the cooling station 20 are stored in stacks 22 until further
processing.

In FIG. 156 a length 12a of hot rolled strip material is
passing through a cooling station 20 which in this case is
situated ahead of a tandem mill 21 in a finishing line. Instead
of a tandem mill 21 this could be a reversing mill.
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Arranged within the cooling station are, as shown in FIG.
2, lower and upper nozzle beams 24 running in the direction
x in which the plates or strips are transported. FIGS. 3 and
4 show modules 26 with three flat stream nozzies. S2. The
outlets §3 of the flat stream nozzles 52 which are a distance
of e.g. 150 mm from the surface 32 of the plate 32 or strip

124, are arranged at a regular spacing of e.g. 100 to 200 mm
apart. Shown there are also covers 34, 36 for the air

chambers 38, 40. If required there are also additional water
jet nozzles 60, which may be switched on if the cooling

action of the flat stream nozzles is insufficient for cooling
thick plates 16 or strips 124 at the given rate of transport.

The modules 26, arranged end 27 on end 27 or spaced
slightly apart, form the upper and lower nozzle beams 24.
Each module 26 may be supplied separately with air and
water. As can be seen in particular in FIG. §, the module
features a—usefully extruded—main body 42 with a longi-
tudinal central water channel 46 and on both sides which are
longitudinal air channels 48, 50.

The air channels 48, 50 are connected to the air chambers
38, 40 via connecting channels 62, 64. These air chambers
38, 40 are formed by covers 34, 36 which are bolted to the
main body 42. Between the cover 34, 36 and the surface of
the main body 42 inclined at an angle of approximately 45°
is an air gap 54, 56 directed at the nozzle outlet 53.

The water channel 46 is connected to the flat stream
nozzle via short channels 58. The additional water jet

nozzles 60 are when required supplied with water via a
separate channel not shown in the drawing.

The manner in which a module 26 operates is explained
in the following with the aid of FIGS. 5 to 7.

An essentially flat stream W of water emerges from the
flat stream nozzle 52. The direction of this water stream W
is then alternately defiected by the air streams A and B which
emerge from the air gaps 54 and ‘56’ respectively, such that
in all an angle of deflection o is produced.

The air prevailing pressure in both air streams A,B at any
particular point in time t is shown in FIGS. 6 and 7. The
setting of the air pressure p takes place in the related air
channel 48 and 50. The water stream W is first deflected to
the maxmimum extent out of its normal path first by air stream
A and then brought back to its normal path. This is followed
by the second air stream B defiecting the water strearn W to
the full extent in the other direction and again back to the
normal path. This alternating, periodic deflection with a
length of period T takes place e.g. at a frequency of about 1
Hz.

The air streams A and B for deflecting the water stream W
may in principle be replaced by water streams, whereby in
such a case the amount of water comprising the water stream
W and the deflecting water streams is preferably kept
constant.

As can be seen especially in FIG. 3, the wiping action of
the water jet W coming from the flat stream nozzles 52 is a
movement which is transverse to the direction X in which the
plate 16 or strip 124 is transported, each successive nozzle
performing the wiping movement in the direction opposite
to that of the nozzle preceding it.

The length 1 of the area of impingement 30 where the
water stream W strikes the surface 32 of the plate 16 or strip
12a is e.g. 200 mm, the breadth b e.g. 5 mm. The flat stream
nozzles 52 are arranged in the nozzle beam 24 or modules
26 in such a manner that during wiping the impingement
areas 30 of neighbouring water streams W touch each other
slightly.

It is to be understood that the invention is not limited to
the illustrations described and shown herein, which are
deemed to be merely illustrative of the best modes of
carrying out the invention, and which are susceptible of
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modification of form, size, arrangement of parts and details
of operation. The invention rather is intended to encompass
all such modifications which are within its spirit and scope
as defined by the claims.

We claim:

1. A process for cooling hot rolled and cut metal plates
transported in a direction X from a hot rolling mill to a
cutting station and thereafter through a cooling station, the
improvement comprising: providing the cooling station with
a plurality of flat stream nozzle means arranged along
direction X for directing a water jet (W) along a plane (E)
substantially parallel to direction X and perpendicular to a
top surface of the hot rolled and cut metal plates; transport-
ing a hotrolled and cut metal plate through the cooling zone
in direction X initially directing the water jet (W) from the
flat stream nozzle means onto the surface of the hot rolled
and cut plate substantially perpendicular thereto; and there-
after periodically deflecting the water jet (W) to either side
of plane (E) such that the water jet (W) strikes the surface
of the plate at an acute angle so as to make a wiping action.

2. A process according to claim 1, wherein the water
stream (W) emerging from the flat stream nozzle means is
deflected over an angle (o) of between about 30° to 120°.

3. A process according to claim 1, wherein the flat stream
nozzle means is spaced from the surface of the plate by a
distance (a) of between about 100 to 200 mm.

4. A process according to claim 1, wherein the water
stream (W) initially impinges on the plate having an area
defined as follows: a breadth (b) of about 5 to 10 mm and a
ratio of length (1) to breadth (b) of 5:1 to 100:].

S. A process according to claim 1, wherein the frequency
of the wiping action is between about 0.1 to 20 Hz, prefer-
ably 0.5 to 2 Hz.

6. A process according to claim 1, wherein the frequency
of the wiping action is between about 0.1 to 20 Hz, prefer-
ably 0.1 to 2 Hz.

7. A device for cooling hot rolled and cut metal plates
transported in a direction X from a hot rolling mill to a
cutting station and thereafter through a cooling station, the
improvement comprising: the cutting station having at least
one nozzie beam means extending along direction X, said
nozzle beam means comprising a flat stream nozzle means
arranged along direction X for directing a water jet (W)
along a plane (E) substantially parallel to direction X and
perpendicular to a top surface of the hot rolled and cut metal
plates and a water jet deflecting means for deflecting the
water jet (W) to either side of the plane (E) such that the
water jet (W) strikes the surface of the plate at an acute angle
so as to make a wiping action; and control means for
activating the water jet defiecting means periodically after
initial direction of the water jet (W) from the flat stream
nozzle onto the surface of the hot rolled and cut plate.

8. A device according to claim 7, wherein said flat stream
nozzle means comprises a longitudinal water channel and
said water jet deflecting means comprises at least two
longitudinal air channels, said water channel featuring short
channels branching off into nozzle outlets and the air chan-
nels terminate in air gaps directed at the nozzle outlet.

9. A device according to claim 7, wherein the nozzle beam
means are subdivided into modules that can be supplied
separately with water.

10. A device according to claim 9, wherein the flat stream
nozzle means are removably mounted in the modules.

11. A nozzle for use in cooling hot rolled and cut metal
plates comprising a flat stream nozzle means for producing
a water jet and a plurality of water jet deflecting means
mounted on either side of the flat stream nozzle means for
deflecting the water jet issuing from the flat stream nozzle
means.
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